Hypercholesterolemia is a worldwide public health problem, contributing to cerebrovascular and ischemic heart diseases as one of the major cardiovascular risk factors, and associated with approximately 4.4 million deaths each year worldwide. This study aimed to evaluate the association and predictive value of increased waist circumference (WC) to identify hypercholesterolemia in community-dwelling elderly people. In a cross-sectional, homebased epidemiological survey, 296 community-dwelling old adults consented to capillary blood collection and anthropometric evaluation. Total cholesterol was quantified, and the population was stratified as normal or high (≥200 mg/dL). WC was used to stratify the population into normal or elevated values (men: ≥90 cm; women: ≥80 cm). The association was investigated using logistic regression. Increased WC was associated with a greater probability of hypercholesterolemia (OR=2.82, 95%CI 1.68 to 4.74). Thus, the widely used WC cutoff was demonstrated to be significantly associated with hypercholesterolemia in community-dwelling elderly people and could serve as a useful screening tool for hypercholesterolemia in older adults.
INTRODUCTION
Elevated total cholesterol (i.e., hypercholesterolemia) is a worldwide public health problem contributing to cerebrovascular and ischemic heart diseases 1 . In Brazil, as well as in other developing countries, cardiovascular diseases account for one third of all deaths and are the main source of healthcare expenditure. The hypercholesterolemia is one of the major cardiovascular risk factors and estimatives have associated hypercholesterolemia with approximately 4.4 million deaths each year worldwide 2 . Additionally, it is estimated that, in 2025, the number of deaths/year attributed to hypercholesterolemia will increase to 25 million 3 .
It is known that the aging enhances the probability to develop cardiovascular and metabolic complications, including hypercholesterolemia 4 . Notwithstanding, the body composition changes associated to aging process lead to an increased fat deposition with consequent cardiovascular and metabolic disorders, including insulin resistance, hyperlipidemia, hypertension, coronary artery disease 5 .
In this context, Rezende et al. (2006) observed that, in adults and older people, the abdominal or central obesity is correlated with many cardiovascular risk factors, including the hypercholesterolemia. The excessive body fat may be identified by anthropometric measurements, including body mass index (BMI), an indicator of overall obesity, and waist circumference (WC), an indicator of central or visceral obesity 7, 8 .
Anthropometric measurements are easy-to-apply and low-cost when compared to more precise methods for body composition assessing, allowing its use in population-based studies to assess changes in body composition, as well as in clinical situations where access to technology is limited 5 , which is especially important to developing countries. Thus, they
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should be used in household surveys, epidemiological population-based studies, clinical practice and primary health care in many scenarios 9 .
Although LDL cholesterol, total cholesterol/HDL ratio, and specific apolipoproteins can be better cardiovascular risk indicators, the analysis of total cholesterol alone is suitable for population studies, since the analysis of serum lipoproteins and apolipoproteins are not available for all population in many countries 2 . Thus, this study aimed to evaluate the association and predictor value of increased waist circumference to identify hypercholesterolemia in community-dwelling older people.
METHODS
This is a descriptive study with cross-sectional design, which analyzed data from a home-based epidemiological survey called "Nutritional status, risk behaviors and health conditions of older people from Lafaiete Coutinho, Bahia." The study was developed in Lafaiete Coutinho, Bahia, which had, registered in the Family Health Strategy (FHS), 3,901 inhabitants the urban area at the collection period 10 .
The study population consisted of all individuals aged ≥ 60 years, of both sex, not institutionalized and residing in the urban area and registered in the FHS. From all residents in urban areas and aged ≥ 60 years (n = 355), 316 (89.0% participated in the survey, it were registered 17 refusals (4.8%) and 22 (6.2%) subjects were not located after three home visits in different days, then, it were considered as losses. 
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Data collection
The data were collected in January 2011 by the interviewers with the support of community workers in each area of the FHS. Data were collected in two stages: the first stage consisted of home interviews with a previously validated questionnaire 11 , which involved socio-demographic, lifestyle and cognitive evaluation. The second stage involved blood sampling, cardiorespiratory tests, anthropometric measurements and motor performance tests.
Total cholesterol and hypercholesterolemia (dependent variable)
After 12 hours of fasting the total cholesterol (TC) was quantified from capillary blood samples with the Accutrend Plus® system (Roche Diagnostics, Germany), a previously validated analyzer 12 . After 5 minutes of rest in a sitting position, capillary blood samples were collected through transcutaneous puncture on the medial side of the middle finger tip using a disposable hypodermic lancet. The study population was stratified into normal or 
Increased waist circumference (predictor variable)
The measurement of waist circumference (WC) was obtained with inelastic tape 
Statistical procedure
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Descriptive analysis was conducted with frequencies, means and standard deviations of the population characteristics. Initially, the chi-square test was applied to verify the association between waist circumference and the dependent variable hypercholesterolemia, which was confirmed (p <0.001). Thus, the data were submitted to logistic regression analysis to verify the association strength between variables. From the logistic regression parameters, the odd ratio was calculated with respective 95% confidence intervals (95% CI).
Data were analyzed in SPSS Statistics software for Windows (SPSS 21.0, 2012, Armonk, NY: IBM Corp.) and the significance level was 5% (α = 0.05).
RESULTS
From the 316 older people included in the study, 296 (74.2 ± 9.7 [60 to 105] years old) had total cholesterol and WC data collected. In this population, the prevalence of hypercholesterolemia was 51.4% (152 subjects), which was higher in women (106 women, corresponding to 69.7% of all cases of hypercholesterolemia). Two hundred and seven (69.9%) subjects presented WC above to the used cutoff values (≥ 90 cm for men and ≥ 80 cm for women), of whom 144 (69.6%) were women.
The results from the logistic regression showed a strong association between WC (categorized) and hypercholesterolemia (p < 0.001). Table 1 shows the results of logistic regression, allowing to verify that a waist circumference measure above the established cutoff values (≥ 90 cm for men and ≥ 80 cm for women, respectively) impacts in greater chance of presenting hypercholesterolemia (OR = 2.82, 95% CI 1.68 to 4.74). 
DISCUSSION
This study aimed to investigate the association strength of WC and hypercholesterolemia in community-dwelling older people. The results showed that the increased WC was strongly associated to hypercholesterolemia in the studied population.
The aging process is associated to significant changes fat, muscle and bone mass, with an increase of fat mass and decrease in muscle and bone mass. The accumulation of intraabdominal fat (i.e., visceral fat) is a major risk factor for several diseases, and have attracted special attention when compared to other forms of body fat distribution 16 , which is justified by the fact that visceral fat have different metabolic characteristics of subcutaneous fat that favor the installation of metabolic alterations that culminate in increased cardiovascular risk 17, 18 .
The WC measurement does not allow inferring directly the amount of visceral fat, distinguishing from the subcutaneous fat in the abdominal section. However, Ross (2003) , suggest that subcutaneous and visceral fat are highly correlated in the abdominal section. It is noteworthy that the accumulation of visceral fat also indicates a greater reserve of nutrients in the lipids form, so that the establishment of a cause-effect relationship between hypercholesterolemia and the visceral fat accumulation, as measured by WC, is complex.
Our finds should encourage the use of anthropometric indicators of easy application and interpretation for clinical purposes and epidemiological research in order to prevent, maintain or improve monitoring of blood total cholesterol in the elderly of both sexes.
CONCLUSIONS
The results of this study showed that the WC is significantly associated to hypercholesterolemia in the older population, suggesting that the WC measure, categorized in ≥ 90 cm for men and ≥ 80 cm for women, could be used as a tool for health surveillance when the goal is to identify older people more prone to hypercholesterolemia.
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